Basic research on neurocognitive aging has traditionally adopted a reductionist approach in the search for the basis of cognitive preservation versus decline. However, increasing evidence suggests that a network level understanding of the brain can provide additional novel insight into the structural and functional organization from which complex behavior and dysfunction emerge. Using graph theory as a mathematical framework to characterize neural networks, recent data suggest that alterations in structural and functional networks may contribute to individual differences in cognitive phenotypes in advanced aging. This paper reviews literature that defines network changes in healthy and pathological aging phenotypes, while highlighting the substantial overlap in key features and patterns observed across aging phenotypes. Consistent with current efforts in this area, here we outline one analytic strategy that attempts to quantify graph theory metrics more precisely, with the goal of improving diagnostic sensitivity and predictive accuracy for differential trajectories in neurocognitive aging. Ultimately, such an approach may yield useful measures for gauging the efficacy of potential preventative interventions and disease modifying treatments early in the course of aging.
afflicted individuals and their caregivers. Given the urgency of the issue, major efforts are underway to advance a more comprehensive neurobiological account of neurocognitive aging. A critical, and yet unrealized goal, has been to differentiate indicators of 'normal' aging from those that signal pathological processes, and ultimately, to identify the mechanisms that support optimal cognitive health.
It seems clear on the basis of available evidence that no single neurobiological abnormality or defect fully accounts for age-related cognitive impairment, and instead, that the interaction among causative factors gives rise to a multifaceted etiology. Nevertheless, research in this area has traditionally adopted a reductionist
